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Abstract 
In this paper we investigate if the time spent on gain or loss framed antismoking messages varies according to the smoker’s level 
of nicotine dependence and intention to quit, also between men and women. The sample consisted of 52 student smokers and 
each of them viewed 14 warnings based on text (7 loss framed messages and 7 gain framed messages). Attention given to gain or 
loss framed messages was gathered using Tobii 2150 eye tracker and data about other variables was gathered through a 
questionnaire. This pilot study suggests that women are more susceptible to text messages than men, irrespective of their framing.  
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction: framing and covariates 
1.1. Why are we interested in gain/loss message framing? 
According to the Prospect Theory (Kahneman and Tversky, 1979), regarding the decision making process under 
risk, people develop risk aversion in situations involving a sure gain and seek risk in situations involving a sure loss. 
When someone makes a decision under risk, the value associated to losses and gains is what matters for performing 
the behavior (Kahneman and Tversky, 1979).  
Knowing this, we can influence what people choose through the form in which the options are presented, without 
distorting the information (Tversky and Kahneman, 1981; Kahneman and Tversky, 1984).  
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However, as appealing the prospect theory is, we should consider that the effectiveness of message framing 
depends also, for example, on how individuals perceive the behaviors (Rothman and Salovey, 1997; Latimer, 
Salovey and Rothman, 2007). O'Keefe & Jensen (2007) argue that, when it comes to preventive behaviors, like 
smoking, gain framed messages can be more persuasive than loss framed ones. Natheless, they believe that the 
difference between the two types of framing would be quite small. 
Other factors influence the effectiveness of framing: perceptions and attitudes regarding quitting smoking (Gong 
et al. 2013; Latimer et al. 2012), self-efficacy or dispositional factors (Covey, 2014) and the manner in which the 
messages were processed (Meyers-Levy, Maheswaran, 2004).  
For women, gaining weight or other „negative” effects of quitting smoking reduced the level of persuasion of 
gain framed messages. For men, however, these messages seem more effective when attitudes regarding quitting 
smoking were positive (Latimer et al. 2012; Toll et al. 2008). People with increased self-efficacy were more 
suggestible and motivated to quit after seeing some of the loss-framed messages, comparing to the gain framed 
messages, while people with low self-efficacy were not motivated to quit smoking, neither after seeing some type of 
gain-framed messages nor after watching some loss-framed type messages (Riet, Ruiter, Werrij, Vries, 2008). 
1.2. Nicotine dependence level and intention to quit smoking 
Nicotine dependence level can moderate the relationship between the framing type and smoking cessation 
(Fucito, Latimer, Salovey, Toll, 2010). When the level of nicotine dependence and intention to quit is low, gain 
framed messages are more persuasive than loss framed messages (Moorman and Putte, 2008; Szklo and Coutinho, 
2010). For smokers with high nicotine dependence gain framed messages seem ineffective (Fucito et. al, 2011). A 
gain framed message will produce a favorable attitude toward the ad when the level of nicotine dependence is low. 
When the level of nicotine dependence is high, the loss framed message will produce a favorable attitude toward the 
ad (Jung and Villegas, 2011). 
 Intention to quit smoking can be regarded as a predictor of smoking cessation, while the level of nicotine 
dependence can determine the extent to which they will succeed (Kleinjan et. al, 2009). According to the 
Transtheoretical model, a smoker goes through several stages before becoming a non-smoker: pre-contemplation, 
contemplation, preparation, action and maintenance (Prochaska and Velicer, 1997). When we want to make the 
transition from the stage of contemplation to the preparation, the gain framed messages are more persuasive 
(Cornacchione and Smith, 2012). 
1.3. Cigarette Health Warnings: an eye-tracking approach  
Few studies have used the eye tracking technology to investigate the attention allocated to anti-smoking 
warnings. Fischer, Richards, Berman, Krugman (1989)have found out that adolescents are not paying attention to 
the warnings from the tobacco advertising.  
In another study anti-smoking warnings present at the time were compared with new warnings created by the 
authors.Using indicators of cognitive processing, the allocation of attention and the recall of these types of 
messages, the authors have shown that the form and content of these messages can be improved (Krugman, Fox, 
Fletcher, Fischer, Rojas, 1994). The conclusion of another study was that the attractiveness of the advertising is 
important for attention retention for anti-smoking warnings (Fox, Krugman, Fletcher, Fischer, 1998).   
Recent studies that have used eye-tracker equipment type, analyzed the anti-smoking warnings present on 
cigarette packs. It was found that “plain” packing type increase the attention allocated on the health warnings among 
non-smokers and casual smokers (Munafò, Roberts, Bauld and Leonards, 2011). 
Smokers allocate less attention to high risk information than to coping information and nonsmokers allocate more 
attention to high risk information when it is accompanied by threatening images (Kessels, Ruiter, 2012). Another 
issue highlighted was that graphic warnings attract more attention than those containing only text. However the 
warnings containing text are more effective in communicating the risks associated with smoking, and for the 
messages to be processed it is important that graphic warnings are not threatening (Süssenbach, Niemeier, Glock, 
2013).
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So far there have been no studies to investigate through eye-tracker equipment type, how attention is allocated to 
anti-smoking messages depending on the framing message type. Based on recent studies that have investigated, 
through the eye-tracking technology, the influence of gain and loss framed messages on the viewer's attention using 
ads that were aimed at preventing osteoporosis (O'Malley & Latimer-Cheung, 2013) and promotion of  physical 
activity (Berenbaum& Latimer-Cheung, 2014) we want to investigate the influence of gain and loss framed 
warnings on smokers attention. 
2. Method 
2.1.  Hypothesis 
We aim to highlight the relationship between three elements: the level of nicotine dependence, intention to quit 
smoking and framing of anti-smoking messages. More specifically, we believe that the attention devoted to gain 
framed messages and loss framed messages varies according to the smoker’s level of nicotine dependence and 
intention to quit: if the level of nicotine dependence and intention to quit is low, the gain framed messages attract 
more attention and vice versa if the level of nicotine dependence and intention to quit is high, than loss framed 
messages are rewarded with more attention.
2.2. Participants  
Our sample was one of convenience. 52 smokers (40 females and 12 males), students from the Department of 
Psychology, University of Bucharest,took part at this pilot study. They were asked to participate in an 
experimentand those who agreed went to the Eye Tracking Laboratory (Faculty of Sociology and Social Work, 
University of Bucharest).  
2.3.  Instruments and procedure 
We created seven loss framed messages and their opposed seven gain framed messages after consulting the 
following websites: www.romedic.ro and www.stopfumat.eu.The gain framed messages highlighted the benefits of 
adopting the new behavior, while the loss framed message highlighted the keeping consequences (Rothman and 
Salovey, 1997). From these seven messages, three were specific for woman (e.g. „In women, quitting smoking 
decreases the risk of fertility problems, miscarriage and cancer of the cervix”), two for man (e.g. „In men, quitting 
smoking decreases the risk of erectile dysfunction and infertility problems”) and two were neutral (e.g. „Quitting 
smoking improves lung function and heart, increasing physical capacity during exercise”).  
The 14 stimuli were randomized using Tobii Studio 2.2.8 version algorithm and the data was gathered using 
Tobii 2150 eye-tracker. All warnings were based on text. The subjects were told to look freely at each message, 
without time restrictions. They could move to the next message by pressing any button on the keyboard. For each 
subject the eye tracker was calibrated. 
Attention given to loss or gain framed messages was measured with the total visit duration indicator defined as 
the duration of all visits within an area of interest for a subject. We computed two summative scores: one for the loss 
framed messages and one for the gain framed messages. 
The level of nicotine dependence was assessed with The Fagerstrom test for Nicotine Dependence (Heatherton, 
Kozlowski, Frecker and Fagerstrom, 1991). For each individual the responses were summed, resulting in a score 
between 0 and 10. The higher the score, the higher was the dependence. We computed a new variable with three 
categories: very low dependence (between 0 and 2), low dependence (between 3 and 4), and medium, high and very 
high dependence (between 5 and 10). The decision was taken due to the skewness of our sample, most of the 
subjects having lower scores (37 out of 48). 
For intention to quit smoking the respondents were asked: „Do you intend to quit smoking in the next 6 months?” 
(Yes/No). The question was meant to differentiate between the precontemplation and the contemplation stages. 
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Those who answered yes to the question were in the contemplation stage while those who answered no to this 
question were in the precontemplation stage (Prochaska and Velicer, 1997). 
3. Results 
Given that our sample is small and nonprobabilistic we will concentrate mainly on descriptive statistics. Table 1 
synthesize the findings from this exploratory stage of our research. 
Table 1. Attention for different message framing, descriptive statistics 
Loss framed messages, 
summative score 
Gain framed messages, 
summative score 
Mean Median St. Dev. Mean Median St. Dev. 
Nicotine dependence (Fagerstrom) Very low (0-2) 35.1 33.6 9.6 39.1 38.6 9.0 
Low (3-4) 33.8 32.6 8.2 36.9 35.4 8.2 
Medium, high or very high (5-10) 33.7 32.9 8.2 37.3 38.1 9.1 
Intention to quit smoking in the next 6 
months 
No 33.6 33.8 8.2 36.7 39.4 8.3 
Yes 34.0 33.0 9.4 37.8 35.6 9.5 
Gender Male 30.4 31.6 7.1 34.2 34.0 8.3 
Female 34.9 33.6 9.2 38.4 38.3 9.1 
It is hard to say something about the relationship between nicotine dependence and each type of framing. The 
time spent on loss framed messages was similar for the registered levels of nicotine dependence. We should 
investigate further why there was higher variability (st. dev. = 9.6) in the very low dependence group. The time 
spent on gain framed messages seemed to be higher but this can be an effect of the higher length of the messages 
(more characters). Intention to quit smoking didn’t seem to play any role for how smokers look at different framed 
messages.  What  is  interesting  and should  be  followed upon is  the  greater  variability  in  the  “Yes  to  quit  smoking”  
group. The contemplation stage, according to the Transtheoretical model of behavior change, can manifest in 
different ways. Women seemed to pay more attention to the messages, irrespective of their framing. They can be 
more susceptible than men to this kind of behavior change stimuli. Returning to our hypothesis, looking at the 
unstandardized linear regression coefficients we see some patterns contrary to our hypothesis. The loss framed 
messages were visualized more by the smokers with lower levels of nicotine dependence and those who did not 
intend to quit smoking in the next six months. Regarding the gain framed messages we see that they were visualized 
more by those who intended to quit in the next six months. The nicotine dependence levels do not show a linear 
relationship: those with very low dependence paid more attention to them than those with at least medium 
dependence, but those with low dependence paid less attention than the reference category. 
4. Conclusions 
We remind the reader that this is, in fact, a pilot phase of a broader research to be undertaken in 2015. Its main 
purpose was to clarify different methodological issues that can influence the substantial interpretation. We believe 
that we should revise the sampling strategy so that we have a reasonable distribution of smokers on all the nicotine 
dependence levels defined by the Fagerstrom instrument. At this time, most of them are in the weak dependence 
area. Thus, we cannot completely separate the effects of different levels of nicotine dependence. We also should 
revise the messages used in the experiment to haveas much as possible similar lengths for loss and gain framed 
messages and control for their difficulty levels. For this pilot study we used only the total visit duration indicator for 
antismoking text messages, but in the research we will contextualize this information by placing them along with 
antismoking visual representations of smoking effects. And certainly we should design our research so that 
comparisons between males and females smokers could be possible.  
We think that this pilot research was a good lesson for designing an accurate research. 
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